year, respectively. We focused on the growing season when the driving forces (e.g., solar 2 radiation, and temperature) for energy and water fluxes and the physiological response of 3 vegetation were usually strong. In this study, the strongest forcing days occurred approximately 4 between day 100 (mid-April) and day 300 (late October). The daytime was defined as the period 5 between the sunrise and sunset with PAR > 4 μmolm -2 s -1 . The regulations of surface exchange 6 are often different during nocturnal periods (Mahrt, 1999) , with heat fluxes at night typically 7 weaker and markedly less station than those during the daytime (Wilson et al., 2002b) . The 8 midday was defined as the period from 10:00 a.m. to 15:00 p.m. at local standard time, when 9 the interaction between vegetation and environment was usually the strongest. 10
Biophysical characteristics 11
The availability of relative extractable water (REW) content was calculated to analyze the 12 ecosystem response on drought stress. According to Granier et al. (2007) , soil water stress was 13 assumed to occur when the REW dropped below the threshold of 0.4. Daily REW is calculated 14 as, 15
where VWC min and VWC max are the minimum and maximum soil volumetric water content 17 across the four years, respectively. 18
The Bowen ratio (β) reflects the influence of microclimate and the hydrological cycle on 19 the energy partitioning and water use of the ecosystem (Perez et al., 2008) . The midday β is 20 calculated as Eq. (2), 21
Based on the daytime half-hourly and daytime totals of turbulent energy fluxes, the energy 23 balance ratio (EBR) is calculated as Eq. (3), 24
where S is the latent and sensible heat storage in the air-column below the EC system and is
where hc is the height of eddy flux system measurement (32 m), T is air temperature in the air-2 column below hc, and e is water vapor pressure. where ra,m is the aerodynamic resistance for momentum transfer, and rb is the quasi-laminar 23 boundary-layer resistance, μ is the wind speed, and * is the friction velocity. 24
The decoupling coefficient (Ω) explains the degree of coupling between the atmosphere 9 and net radiation (Pereira, 2004) . The Ω value ranges from 0 to 1, with values approaching zero 1 indicating that LE is highly sensitive to surface resistance and ambient humidity deficit. The Ω 2 value approaching to 1 indicates that LE or evapotranspiration is mostly controlled by net 3 radiation (Jarvis and McNaughton, 1986), 4
The equilibrium evaporation (LEeq) is the climatologically determined evaporation 6 (atmospheric demand) over an extensive wet surface and is dependent only on Rn and 7 temperature. It is calculated as, 8
The ratio LE/LEeq, which is also known as the Priestley-Taylor α, reflects the control of 10 evaporation by atmospheric and physiological factors, LE/LEeq characterizes the surface 11 dryness of ecosystem. It, therefore, indicates whether soil water supply for evapotranspiration 12 of an ecosystem is under limitation or not. An LE/LEeq of < 1 represents an ecosystem under 13 water stress, and, therefore, experiences reductions in evapotranspiration; whereas LE/LEeq of > 14 The daytime average VPD of the four growing seasons (Fig.2 e-h (Table 3) . Then LE was the dominant 25 driver of energy partitioning during the middle and late growing season under drought stress. 26
The seasonal variation of the midday Bowen ratio (β) displayed rapid and significant trend 27 across the growing season, especially at the beginning (April-June) and end (September-28 October) of the growing season (Fig. 4) . The Bowen ratios during the middle of growing 29 seasons were all smaller than 1, and approximately lasted from DOY 180-250 in the dry year 30
and from DOY 180-290 in the wet years. The average midday β of dry year was greater (1.57) 31 than that of the wet year (0.83; F=19.176, p < 0.001). The Bowen ratio showed differences in 32 response to drought stress across the four growing seasons (Table 3) greatly higher than those in unstressed periods (p < 0.001). In addition, a significantly negative 12 relationship was found between the Rs and LAI during the wet years (Fig.6) . 13
The average midday Ri peaked in June, and decreased in July/August before reaching a 14 second peak in October (Fig. 5b) (Fig.7) . 28
The decoupling coefficient (Ω) across the growing season peaked in mid-July in 2008 and 29 in early August in the other years (Fig. 5e) . The mean Ω for the four years was 0.41, 0.46, 0.43 30 and 0.39 (Table 3) , respectively, and was significantly higher in wet year (0.45) than that in dry 31 year (F=9.460, p < 0.01). Compared to the value during unstressed periods, the decoupling 1 coefficient during the seasonal drought periods (#1_06, #2_06; #1_07, #2_07 and #1_09, #2_09, 2 #3_09) was much lower values. ., 2014) . In our study, a detectable response of LE/(Rn-G) and Bowen ratio to drought 27 stress and non-stress periods were observed in response to soil water supply (Table 3 ) with a 50 28 mm threshold on average (Fig 8) . The variability of energy partitioning during the growing 29 season was highly sensitive to water availability from precipitation and irrigation. On an annual 30 scale, the Bowen ratio appeared linearly related to the total growing season precipitation 31 The Bowen ratio and Rs were linearly related in wet years (R 2 =0.98, p < 0.001), and correlated 24 exponentially in dry years (R 2 =0.93, p < 0.001, Fig.10 ), during which the sensitivity of the 25
Bowen ratio on Rs increased with the growing Rs. The partial correlation analysis indicated that 26
Rs and Ri, respectively, had strong positive and negative effects on β in both wet and dry years 27 (Table 4) , which could not be detected through correlation analysis (e.g., the impact of Ri and 28
Ra on β). Furthermore, both controlling roles of Rs and Ri on the Bowen ratio in dry years 29 seemed greater than that in wet years. Finally, Ra had a significant negative impact on the Bowen 30 ratio in wet years, but not in dry years.
The average LE/LEeq in the growing season was 0.74 at our site, which is similar to 1 Baldocchi (1994), LE/LEeq declined with increasing Rs during the growing season (Fig.7) , 5 which is equivalent to the logarithmic relationship between LE/LEeq and Gs (surface interactions that were our focus in the current paper. Our previous study indicated that annual 24 water use of the plantation was even higher than the annual precipitation ) 25 and thus the irrigation was applied in dry years by pumping groundwater (Table 1) Falge, E., Baldocchi, D., Olson, R., Anthoni, P., Aubinet, M., Bernhofer, C., Burba, G., Ceulemans, R., Clement, R.,
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